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Thermal Management: trends and architecture

System Complexity Increases Need for Integration
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Balanced Integration:
• Packaging Space Requirements
• Fluid Routing Simplification
• HEV Trends

Seeking the Best Balance of Integration and Complexity 
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Initial design Integrated Integrated & Compact

System layout - Multiway Valve & Compact axial flux E-motor Pumps

Thermal Management: trends and architecture

1) Radial Flux Pumps
2) Switch-Valves
3) 3Way - Proportional Valve
4) Plastic Frame
5) Support hinges

Targets

• Minimal space and maximum functionality
• Reduced design, assembly complexity and n.o. of components
• Realize optimal cooling
• Compact and scalable design = standardization

1) Axial Flux Pumps
2) Multi-Way (*Proportional) Valve
3) Plastic Frame
4) Support hinges
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Electric Coolant Pump with Axial Flux eMotor – Proposed Solution

CFD Simulations for Optimal Architecture

• Hydraulic efficiency comparable to reference pump w. radial motor
• Optimal package to contain electric pump axial footprint
• Balanced pressure field inside the volute

Table summarizing the impact on the investigated pump 
design parameters on eMotor and Hydraulic efficiencies:

Parameter eMot. Eff. Hyd. Eff. Drag Loss.

Rotational Speed (rpm) + + + +

Rotor vs Impeller D (mm) none n.a. +

Rotor Flatness n.a. none - -

Rotor Thickness (mm) + none +

Recirculation Gaps (mm) n.a. - +
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Integrated & Compact Axial Flux Pump for TMM

Compact axial flux E-motor Pumps

Thermal Management: trends and architecture
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Axial Flux Motor Pump

Radial Flux Motor Pump
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